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Abstract
This study uses unique official data to document nutritional changes in the 1949–1992 period. In
1949 widespread famine, high mortality, and low life expectancy dominated. Economic progress
was uneven, however, the longer-term food supply changed greatly, and hunger was conquered.
Diet composition shifted greatly over this period. Cereal consumption, already high, increased
from 541.2 grams per day (70.0% coarse grains) in 1952 to 645.9 grams per day (15.9% coarse
grains) in 1992. Consumption of animal-source foods, half of which were pork and pork products,
tripled from 30.0 grams per day to 103.0 grams per day. The proportion of energy intake from fat
tripled from 7.6% to 22.5%, and that from carbohydrates decreased from 83.0% to 65.8% over the
same period. Physical activity was high in all domains, but shifts were beginning to occur (e.g.,
the initial mechanization of work and the expansion of biking). Nutritional improvement was
uneven, including increased undernutrition in the 1959–1962 period and a remarkable rebound and
continued improvement thereafter. Overweight emerged only after 1982. Shifts in diet, activity,
and body composition in 1949–1992 set the stage for major shifts in nutrition in the subsequent
decades.
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INTRODUCTION
China experienced tremendous social and dietary changes in the twentieth century. Before
the British-China Opium War in 1840, China had great wealth concentrated in selected
populations and rapid economic growth.1, 2 Experiencing an array of wars and invasions
over the course of 110 years, China became one of the poorest countries in the world.
China’s gross domestic product (GDP) was US$60 per capita (1990 dollars) in 1949, about
half the average of Asian countries, compared with US$600 per capita (1990 dollars) in
1840. In 1949 total mortality rates, infant mortality rates, and maternal mortality rates were
30 per 1,000; 200 per 1,000; and 1,500 per 100,000, respectively. Life expectancy was only
35 years. Hundreds of thousands of people died of hunger.
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Before 1949 income throughout the country was extremely low, and investment was
insufficient to cover even the depreciation of the nation’s capital stock.3 The wars destroyed
industrial capacity. Agriculture was interrupted by conscription, and there were massive
population movements from the countryside to the more secure cities. As a result
agricultural output by 1949 had fallen to about two-thirds of the highest previously recorded
level.4 In 1949 population growth and food demands alongside an inadequate food supply
created a crisis. In response China implemented a series of policies to improve living
standards. In agriculture the government eliminated the private land ownership and
undertook a major land redistribution in rural areas, followed later by agricultural
collectivization. Peasants joined cooperatives, and eventually the state owned all the
farmland. In industry the government worked with the existing private industrial firms to
develop state-owned enterprises and eventually nationalized all firms and companies. As a
result agriculture, industry, trade, and government revenue grew dramatically during the first
decade of Chinese independence. However, the rapid economic growth was not sustained
due to natural disasters and political uncertainty. This period of change was marked by
experiments, such as the Great Leap Forward in 1958–1962 and the Cultural Revolution in
1965–1976, which precipitated economic crises. Not until the late 1970s did the current
strong economic model emerge to move China rapidly forward. In 1979 China implemented
major land, social, and economic reforms. The country’s economy and agricultural
productivity changed greatly after this time. Shifts in diet, activity, and body composition set
the stage for even greater change, documented by the China Health and Nutrition Survey
(CHNS) from 1991 to 2011.5
These social and economic changes have had significant impacts on the traditional Chinese
diet, which many scholars consider the most healthful diet when food supplies are
adequate6. Many studies have explored the nutrition transition occurring in China.7–12
However, few researchers have had access to government data to understand the marked
changes in diet and body composition in the period before these latest reforms. The purpose
of this study is to document the secular Chinese dietary trends in the period 1949–1992.
China has experienced all five stages of the nutrition transition proposed by Barry M.
Popkin,13, 14 but unfortunately no studies have systematically analyzed the patterns and
trends during this transition.
SUBJECTS AND METHODS
Dietary data
The National Bureau of Statistics (NBS) of China built the Household Survey and set up a
national random sampling framework in 1952 that was clustered by urban/rural areas and
economic levels. The NBS drew a national representative sample from this framework and
has employed two survey teams to collect economic, occupational, population, marriage,
diet, and other data each year. The diet data are based on an income and expenditures survey
design and represent a measure of the quantity of food the household has purchased for
consumption. The survey design is similar to a longitudinal survey, but about 20% of the
households in the sample communities are changed each year. We used the data from 1952
to 1992 to analyze the secular trends in diet and nutrition in China.15
Anthropometric data
China has conducted four rounds of the China National Nutrition Survey (CNNS), in 1959,
1982, 1992, and 2002. Unfortunately no computer files of the 1959 data are available. For
this paper we used the 1982 and 1992 data. The CNNS used a multistage, cluster sampling
method. In 1982, 178 communities and about 1,500 persons in each community were
surveyed. The sample size was 238,134. In 1992, 960 communities and 30 households in
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each community were surveyed, and the sample size was 100,201. Both surveys measured
height and weight in an elaborate way. Details of the measurement methods are described
elsewhere.16
Because no national representative anthropometric data were available before 1982, we used
data from surveys in some large cities to indirectly measure nutritional status before
1982.17–21 We used the World Health Organization (WHO) cutoff points for body mass
index (BMI) to define underweight (BMI < 18.5), overweight (BMI ≥ 25), and obesity (BMI
≥ 30) for adults and International Obesity Task Force (IOTF) references and US Centers for
Disease Control and Prevention (CDC) 2000 growth charts for children.
Physical activity data
There are no direct measures of physical activity for this period. We analyzed the proportion
of the population who owned televisions, bicycles, and buses reported by the NBS to
indirectly measure the shifts in physical activity.15 We assumed that the higher the
television, bicycle, and bus ownerships were, the lower physical activity would be.
RESULTS
There are no long-term data before 1952 available for epidemiological studies, as China did
not set up its statistical reporting system until 1952. But we can expect that the dietary intake
was much lower in 1949 than in 1952, because the Chinese agricultural output was
historically low in 1949 and reached a higher level of output by 1952. All analyses below
are based on data available between 1952 and 1992.15
Food consumption pattern
The shift in the Chinese diet during 1949–1992 is different from a classic Westernization
pattern. It had five clear stages: collecting food, famine, receding famine, emerging
noncommunicable diseases, and behavior change. The economic progress in the planned
economy before 1978 and in the subsequent liberalization of food production controls and
the introduction of a free market for food and food products are linked to these important
shifts in diet. We focused on the shifts in key components of the Chinese diet.
Cereal consumption
Cereals are the major staple foods in China, traditionally coarse grains and rice in the South
and wheat and wheat products in the North. Due to improvements in transportation and plant
technology, both rice and wheat are available everywhere today.
Cereal consumption increased from 1949 through 1957. It dropped to its lowest level in
1962, following a period of economic experimentation that did not meet its agricultural
target and actually led to major declines in food production and nutritional status, and then
slowly recovered and reached its highest level in 1982. Thereafter cereal intake has been
decreasing. Large cultural, economic, and communication differences between urban and
rural areas are linked with different cereal intake patterns. Cereal intake in urban areas
increased slowly from 1962 through 1982 and then decreased constantly. In rural areas it
recovered strongly and since 1970 has exceeded the 1952 level (Table 1).
In another change in cereal consumption, refined rice and wheat consumption has increased
even though the total grain consumption has decreased since 1982. For example, intake of
refined rice and wheat products was 576.7 grams per day in rural areas in 1992, an increase
from 336.8 grams per day in 1978. Of the grains consumed in 1992, 15.9% were coarse
grains (e.g., corn, millet, oatmeal), down from 50.4% in 1978 and 70.0% in 1952.
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Vegetable and fruit consumption
Consumption of vegetables and fruits showed the same increase patterns in urban and rural
areas before 1982. Like the decrease in cereal intake, intake of vegetables and fruits
decreased steadily in urban areas by about 100 grams per day between 1982 and 1992.
Intake of vegetables and fruits in rural areas reached its highest level in 1982 and has
maintained at the same level since then (table 1).
Animal-source food consumption
Consumption of animal-source foods tripled between 1952 and 1992. The lowest intake
level occurred in 1962. It increased slowly from 1962 to 1979 and has increased more
rapidly since then. Intake of animal-source foods was higher and increased faster in urban
areas than in rural areas. It nearly doubled in rural areas and tripled in urban areas over this
study period (table 1 and Figure 1).
Pork and pork products were the main animal-source foods. Overall about half of the total
animal-source foods consumed was pork, but the proportion decreased from 51.3% to 41.0%
in urban areas and from 74.9% to 64.2% in rural areas. The proportions of other animal-
source foods remained at low levels but were increasing rapidly. Intakes of poultry and eggs
showed the fastest increases, particularly in urban areas. Intake of red meat (beef, mutton)
increased quickly in urban areas but not in rural areas.
Edible oil consumption
Edible oil consumption nearly tripled during our study period. Much of this increase actually
began after 1989, as we have shown elsewhere.11, 22 It increased faster and more constantly
in rural areas over the four decades. In urban areas it increased faster before 1985 and
increased at a lower rate subsequently. Edible oil consumption in rural areas was about half
of that in urban areas in 1952, but it reached the same level in 1992 (table 1).
Macronutrient intake
Trends in total energy intake were similar to those in cereal intake. Total energy intake
increased from 1952 to 1957, dropped to its lowest level in 1962, and rebounded through
1982, when it began to decrease. Intake of carbohydrates, fat, and protein showed the same
trends as total energy intake. Both the amount of protein intake and the quality of protein
significantly increased. Only 3.1% of protein came from animal-source foods in 1952, but
that proportion rose to 18.9% in 1992. Intake of fat tripled during this period. Sources of
energy changed remarkably. Whereas energy intake from fat tripled, that from carbohydrates
significantly decreased from 83.0% to 65.8% (Table 2).
Grains remained the major source of energy during this period, but animal-source foods and
edible oils grew considerably as energy sources. Energy from animal-source foods and
edible oils doubled. Energy from alcoholic beverages and pure sugar was still low but was
increasing quickly. Energy from coarse grains declined significantly. Coarse grains
contributed more than half of the total energy intake in 1952, but the proportion decreased to
below 13% during the study period (figure 1).
Physical activity
There were no direct measures of physical activity during this period. We used the
proportions of the population who owned bicycles, buses, and televisions to indirectly
measure changes in daily physical activity. In 1952, 88.2% of the Chinese population
farmed. Without advanced technology and fertilizers, farming required tremendous amounts
of time and labor. The major transportation mode was walking. There was no electricity, and
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there were no televisions, no private cars, few public buses, and few bicycles. Most people’s
daily physical activities were vigorous. By 1992, because of the transformation of industry,
more workers had changed jobs from heavy industry to services. The proportion engaged in
vigorous labor decreased, and that in light labor increased. The public transportation system
was improved with more buses running. More people rode bicycles as their major
transportation mode. Televisions became available in 1978. The proportion of the population
who owned televisions was still low, but it began to increase dramatically, as did screen time
(table 3).
Body composition
The average BMI and the proportion of the population with higher BMIs increased among
all age groups during this study period (table 4). No national representative anthropometric
data before 1982 are available. A few large studies among students in large cities, such as
Shanghai, Taiyuan, and Jinan, show that underweight, stunting, and wasting were prevalent
before 1982, especially in the 1959–1962 period. For example, the average Z scores of BMI,
height for age, and weight for age of 18-year-old schoolboys in Jinan were −0.18 (percentile
42.9), −1.14 (percentile 12.8), and −0.71 (percentile 23.8), respectively, in 1956; −0.75
(percentile 22.7), −1.36 (percentile 8.6), and −1.35 (percentile 8.9), respectively, in 1962;
and −0.84 (percentile 20.1), −1.24 (percentile 10.7), and −1.34 (percentile 9.0), respectively,
in 1972 (Figure 2). On average, the proportion of underweight was 13.9% in 1982 and 9.6%
in 1992 among men, 10.6% in 1982 and 13.1% in 1992 among children aged 12 to 18 years,
and 12.4% in 1982 and 11.9% in 1992 among children aged 6 to 11 years. Overweight and
obesity were rare among all age groups in 1982, but they increased quickly by 1992,
particularly among men in urban areas (Table 5).
DISCUSSION
China experienced an unprecedentedly dramatic dietary and body composition transition
between 1949 and 1992. Remarkable economic progress increased the food supply and the
available food products and has been linked with major shifts in the structure of the diet.
During this period China transformed from a country with food shortages and protein and
energy deficiencies to one with a food surplus. While malnutrition and overnutrition
coexisted in 1992, the future pathway was set for continued remarkable nutritional change.
The changes in China’s dietary patterns mirror the five stages of the nutrition transition
proposed by Popkin.11, 23–25 First, famine receded from China’s independence in 1949 to
1957. China in 1949 was like a wasteland, with a seriously damaged agricultural sector and
minimal industrial activity. At that time famine was prevalent, mortality was very high, and
life expectancy was very low. After 1949 the economy began to recover, and the food
supply began to increase. Limited by inferior agricultural technology and poor land
resources, food production still was not adequate to feed the quickly growing population.
Cereals, mainly coarse grains, predominated in a diet with minimal variety. Little animal
protein was available.
In the second stage, from 1958 to 1962, the most serious natural disaster in the country’s
history, international isolation, and mistaken economic policies, especially the Great Leap
Forward, caused a sharp decrease in the food supply and food consumption. During this
period cereal intake decreased by 18.9%, animal-source food intake by 42.1%, and edible oil
intake by 55.2%. Because of food shortages, many people had to eat bark, plant roots, and
kaolin to stop feeling hungry. We may never know how many people died of hunger, but the
few available data shed insights into the connection between the great depression and
famine. The population growth rate was 23.2 per 1,000 in 1957, up from 16.0 per 1,000 in
1949. It decreased to 17.2 per 1,000 in 1958, 10.2 in 1959, −4.6 in 1960, and 3.8 in 1961. It
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increased again to 27.0 per 1,000 in 196226. Meanwhile food shortage and inadequate food
intake slowed or delayed children’s growth and development. In Jinan on average 14-year-
old schoolboys were 5.8 centimeters (cm) shorter and 4.8 kilograms (kg) lighter in 1962
than in 1956, and 15-year-old schoolboys were 7.6 cm shorter and 4.7 kg lighter in 1962
than in 1956. Other data show the same trends during this period (Table S1). The data in
figure 1 highlight this marked decline in all measures of body composition. The actual
prevalence of stunting, wasting, and underweight are severely underestimated, as only
people of a higher economic status could attend school, and Jinan was among the richest
cities in China.
The third stage was a strong recovery between 1962 and 1978. Even though the Cultural
Revolution had caused political uncertainty and economic instability, China adjusted its
economic policy, and the economy improved slowly. Agricultural output steadily increased,
and famine again receded. The standard of living began to rebound and finally exceeded the
highest level in the country’s history. During this period intake of cereals increased by
25.8%, and intake of animal-source foods and edible oil doubled.
The fourth stage, 1979 to 1985, came after the liberalization of food production and the food
supply, when the annual economic growth rate was over 10%. During this period the food
products available increased quickly. Foreign fast foods, packaged foods, soft drinks, and
edible oils were imported and were available in many large cities. As a result fat intake and
energy intake from fat increased quickly, and diets diversified. Obesity and other
noncommunicable diseases emerged (Tables S2–S4).
Following this rapid growth, further economic improvement after 1985 led to a shift in
physical activities, energy requirements, and dietary behaviors First, physical activities were
reduced due to advances in technology and transportation.27 The public transportation
system was improved with more buses, bus routes, and highways. Instead of walking, people
biked or took buses. A large portion of people lived a sedentary life, and the equally large
reduction in physical activity at work was also important. In 1952 China was a self-
sufficient agricultural country in which 88.2% of the population lived in rural areas. Due to
the restrictive residency registration system (hukou), people who lived or were born in rural
areas were not allowed to live or work in urban areas. They had to work on a farm, and their
work-related physical activities were vigorous. This status has been changing slowly. In
1992 people started to move to urban areas to work in the service sector. Meanwhile
televisions and computers became available. People started to spend more time watching
television and playing or working with the computer. Second, decreased physical activities
resulted in lower energy requirements. The data we present in this study also show a trend of
decreased total energy intake. Third, the structure of the Chinese diet and dietary behaviors
started to change. The traditional Chinese diet includes large amounts of cereals and
vegetables and small amounts of animal-source foods. Such a diet is low in fat, low in
energy density, high in carbohydrates, and high in dietary fiber.28, 29 However, since 1985
diets have shifted to high fat and high energy density. Edible oil intake has increased
unabated, as has the intake of animal-source foods. Unlike other East Asian countries, such
as South Korea, which has used mass media and government programs to encourage
retention of its high-vegetable, low-fat traditional cuisine,30 China seems to be rapidly
relinquishing its traditional diet, which is the fifth stage of behavior change.
There are some limitations in our results. Foremost is the loss of the 1959 national survey
and the use of surveys from urban areas for some of our measures. We used surveys from
Jinan in Shandong, an eastern province in China, to provide a continuous series of 18-year-
old body composition trends in China. This is most likely a severe underestimation of the
nutritional declines that occurred in rural China during this period.
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In conclusion, China experienced dramatic changes in dietary and body composition
patterns between 1949 and 1992. The country has transformed quickly from a stage of
scarcity, a very traditional lifestyle, and extensive undernutrition to a stage of overnutrition
and emerging nutrition-related noncommunicable diseases.
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Sources of total energy intake in China, 1952–19921
1Data source: NBS Household Survey
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Changes in Z scores of BMI, height for age, and weight for age of 18-year-old boys in Jinan,
China, 1956–19921
1Sources: Data for 1956–1972 from Xu and Zhang 1982; data for 1982 from the CNNS
1982; data for 1992 from the CNNS 1992.
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